In this paper, effect of thermal gradient on vibration of trapezoidal plate of varying thickness is studied. Thermal effect and thickness variation is taken as linearly in x-direction. Rayleigh Ritz technique is used to calculate the fundamental frequencies. The frequencies corresponding to the first two modes of vibrations are obtained for a trapezoidal plate for different values of taper constant, thermal gradient and aspect ratio. Results are presented in graphical form.
Introduction
With the advancement of technology, plates of variable thickness are being extensively used in civil, electronic, mechanical, aerospace and marine engineering applications. It becomes very necessary, now a day, to study the vibration behaviour of plates to avoid resonance excited by internal or external forces. A number of researchers have worked on free vibration analysis of plates of different shapes and variable thickness. Trapezoidal plates are widely used in various structures; however, they have been poorly studied, unlike other plates. Trapezoidal plates find various applications in the construction of modern high speed air craft. The vibration characteristics of such plates are of interest to the designer. Liew and Lam [1] worked on the vibrational response of symmetrically laminated trapezoidal composite plates with point constraints. Chopra and Durvasula [2] worked on the vibration of simply supported trapezoidal plates. Orthotropic plates with clamped boundary conditions were studied by Narita, Maruyama and Sonoda [3] . Liew and Lim [4] have studied the free transverse vibrational analysis of symmetric trapezoidal plates with linearly varying thickness. Qatu, Jaber and Leissa [5] have worked on the natural frequencies of trapezoidal plates with completely free boundaries. Qatu [6] presents the natural frequencies for laminated composite angle-ply triangular and trapezoidal plates with completely free boundaries. Bambill, Laura and Rossi [7] have studied the transverse vibrations of rectangular, trapezoidal and triangular orthotropic cantilever plates. Chen, Kitipornchai, Lim and Liew [8] have worked on the free vibration of cantilevered symmetrically laminated thick trapezoidal plates. Saliba [9] [10] discussed the free vibration analysis of simply supported symmetrical trapezoidal plates as well as the transverse free vibration of fully clamped symmetrical trapezoidal plates. Krishnan and Deshpande [11] have studied the free vibration analysis of the trapezoidal plates. Gupta et al. [12] [13] [14] [15] have worked on the vibration analysis of visco-elastic rectangular plates of variable thickness and studied the thermal gradient effect and non-homogeneity effect on the free vibrations of the plate. Huang, Hsu and Lin [16] studied the experimental and numerical investigations for the free vibration of cantilever trapezoidal plates. Tomar and Gupta [17] [18] studied the effect of thermal gradient on frequencies of orthotropic rectangular plate of variable thickness in one and two direction.
As till now no authors discussed the thermally induced vibration of trapezoidal plate of variable thickness. So, in this paper the temperature effect on vibration of trapezoidal plate of linearly varying thickness is studied. Free transverse vibrations of trapezoidal plates of varying thickness with two opposite simply supported edges have been studied on the basis of classical plate theory. In order to calculate natural frequencies for first and second mode of vibration, Rayleigh Ritz method is used. The frequencies for the first and second mode of vibration is calculated for the trapezoidal plate having C-S-C-S edges for the different values of taper constant , thermal gradi-
Method of Analysis & Equation of Motion
A symmetric trapezoidal plate, as shown in Figure 1 , of varying thickness is taken into consideration. The thickness of the plate h(  ) is linear in x direction and is of the form [4] :
where 0 h is the maximum plate thickness occurs at left edge & 0 h  is the minimum plate thickness occurring at the right edge,  is the taper constant.
For most of the elastic materials, modulus of elasticity (as a function of temperature) is described [19] as
where 0 E is the value of young's modulus along the reference temperature, i.e., at  =0 and  is the slope of the variation of E with  .
Assuming 
where a x   On substituting value of  from (3) into (2), one get 
and T= 
where
is the flexural rigidity of the plate,  is the Poisson ratio, A is the area of the plate,  is the mass density per unit area of the plate and  is the angular frequency of vibration.
Using (8) and (4) in (7)  
Using (9) in (5)  
Using (1) in (6)
Solution and Frequency Equations
Here Rayleigh Ritz technique is used for finding the solution. According to this the maximum strain energy be equal to the maximum kinetic energy i.e.
For the plate considered here boundaries are defined by four straight lines 
The two term deflection function taken as, 
where A 1 and A 2 are constants. Equation (14) is taken to satisfy boundary condition and provides a good estimation to the frequency.
Two edges of the plates are clamped and two are simply supported i.e. all the four degree of freedoms of the nodes to the side faces of the plates are constrained. Using (13) in (10) 
In Equation (17),
is a frequency parameter.
Equation (17) involves the unknown, A 1 and A 2 arising due to the substitution of w from Equation (14) . These unknowns are to be determined from Equation (17), for which 
Result and Discussion
Frequency (22) 
Conclusions
The Rayliegh-Ritz method has been successfully used to make a comprehensive study of the linear vibration characteristics of trapezoidal plates. Accurate data has obtained by varying the length ratios a/b and c/b.
The results for trapezoidal plates of varying thickness are verified by the literature (4) . It has been shown that the method provides accurate results.
These results have been determined with considerable accuracy in order that they may serve as future data for researchers who desire to investigate the accuracy of their new numerical methods. [3] Y. Narita, K. Maruyama and M. Sonoda, "Transverse
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